Abstract. In the paper is described and destabilized a process of near Earth asteroids (NEA) semi-major axes distributions analysis by investigation of corresponding series in a frequency domain. Such study allows getting a new knowledge about fine structure of orbits distributions and makes possible to find out new phenomena (e.g. presence of periodic components or some resonance structure) in these distributions. Versatile investigation of NEA's orbits distributions fine structure allows testing some theories and hypotheses according to which these distributions should have a certain structure. In order to reach the goal of investigation following subtasks have been solved: 1) orbits set transformation to a discrete signal (frequency histograms); 2) series trend estimation and removing; 3) frequency analysis. As a result of the investigation a presence of a harmonic component in distributions of NEA's semi-major axes has been found.
Introduction
Hypotheses that the space of possible orbits in the gravitational systems is discrete long have been the subject of study (Chechelnitsky, 1983; Gulak, 1986a Gulak, , 1986b Quiroga, 1984a Quiroga, , 1984b Zhong-wey, 1987; Voloshchuk, 1989) . According to these theories in the relaxation process of the planetary system during orbiting the central massive body, objects begin to gravitate to certain areas of the space of possible orbits. This causes alternation of areas with large and smaller populations of particles (i.e. belts and gaps) (Gulak, 1986a (Gulak, , 1986b . Orbit of any small body in the planetary system is completely determined by five Keplerian elements ( a -semi-major axis of the orbit, e -eccentricity, i -inclination, ω -argument of perihelion, Ω -longitude of the ascending node of the orbit). The first two elements determine the shape of the orbit, and the rest -its orientation relative to the reference coordinate system. Discreteness of the orbit space, if it exists, should primarily appear in their distribution over the semi-major axes. According to theories attempting to explain the discrete nature of distributions of orbits in the Solar system: the alternation of gaps and areas with concentrations of small bodies relative to their distribution of semi-major axes must have a certain order. Semi-major axis value k a in places of belts and gaps must be a multiple of the 0 a -minimum commensurability value (fundamental harmonic), which characterize the planetary system:
where k -natural numbers.
As an object of study for this work are selected near-Earth asteroids (NEA). In contrast to the main belt asteroids, in the first approximation we can assume that their movement is determined only by the gravitational influence of the Sun, and the sample size is sufficient to carry out the required analysis (at the time of writing about 11000 orbits (NASA, NEA Orbital Elements)).
Purpose of study -analysis and investigation of the fine structure of the NEA orbits for the presence of the supposed periodicity and, in the case of its existence, to determine the minimum value of orbits' commensurability.
Method
Quantization of orbital space in the planetary system can be identified by examining of the distributions of semi-major axes of central body's satellites for the presence of periodic components. Such analysis was carried with using of frequency histograms, which show numbers of satellites in each range of semi-major axis. We are only interested in the relative variation of a number of orbits hitting a particular interval in relation to the trend. By removing the trend from histograms, we obtain series with a zero mean value. These series then can be used for searching of supposed periodicity. Periodogram method was chosen as a frequency analysis method mostly because it does not require any a priory information about analyzed data and is one of the most robust methods of classical frequency analysis (Anderson, 1971; Brillinger, 1975; Marple, 1987; Stoica, 1997) .
In general, the process of investigation can be summarized into following steps: 1) NEAs orbits data transformation -building of frequency histograms.
2) Histogram trend estimation and its elimination.
3) Frequency analysis of result series. As a result of investigation representations of series in frequency domain will be obtain. After removing of the estimated trend from frequency histograms, we got series of asteroids variation ( fig. 2) . These series can be used for further frequency analysis. Review and algorithms of most popular methods of frequency analysis can be found in Marple (1987) . As it was already mentioned, periodogram method was chosen for frequency analysis of result series.
Results
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Periodograms of result variation series, which were built for frequency histograms with a.u. 8 3. ≈ f but its significance is not sufficient. On periodograms that was obtained by using spline
